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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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Status 
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4a) Of the above claim(s) 1.3.5-13.16-20.22.24 and 25 is/are withdrawn from consideration. 
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DETAILED ACTION 

Claims 

1. Claims 14 and 23 are amended. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 14 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takahashi et al (Takahashi) USPAT 6,266,119 in view of Ishikawa et al (Ishikawa) 
USPAT 5,258,866 and Ueda (Ueda) USPAT 5,838,412. 



As to claim 14, Takahashi discloses an apparatus (Applicant's electro-optical 
device) made by a method using substrate alignment marks, A1, A2, spaced 
approximately equal to the spacing of driver board (Applicant's mount base member) 
alignment marks B1, and B2, (Figure 6) wherein one of the first and second alignment 
marks has a cross shape and the other of the first and second alignment marks has a 
cross shape that corresponds to the other cross shape. (Figure 6; Applicant's plurality of 
second alignment marks being arranged at a spacing approximately equal to a spacing 
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of the plurality of first alignment marks) to accurately align one set of terminals on said 
substrate with another opposing set of terminals on the driver board flexible film to 
facilitate thermal compression bonding. 
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Takahashi discloses the nature of the alignment problem, the dimensional 
change due to process heating, and decreasing the error by finely adjusting a size of a 
mask used in the electrode pattern formation (col. 1, lines 51-67, and col. 2, lines 1-48, 
especially col. 2, lines 29-39) so the pitches become substantially equal to each other 
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during the bonding process (dimensional error reduced to acceptable magnitude which 
results in substantially equal pitch). 

Takahashi does not explicitly disclose (1 ) the mount base member having a 
linear thermal expansion coefficient that is larger than a linear thermal expansion 
coefficient of the substrate, and (2) one of the first and second alignment marks having 
a cross shape is an open shape and the other of the first and second alignment marks 
having a cross shape is a closed shape that corresponds to the open cross shape. 

Ishikawa teaches (1) the use of a flexible circuit board (Applicant's mount base 
member) with pitch p=P/(1+a) having a linear thermal expansion coefficient that is larger 
than a linear thermal expansion coefficient of the glass substrate by an amount related 
to a (Abstract, and Col. 4, lines 1 1-41) to ensure electrode terminals of the flexible 
circuit board and terminals of the glass substrate are connected to each other in a fully 
registered condition (Applicant's directly connects the first terminal bank and the second 
terminal bank, both of which become substantially equal to each other in pitch), and 
wherein the spacing of the alignment marks on the mount base member would 
necessarily be space more apart due to the linear thermal expansion coefficient that is 
larger than a linear thermal expansion coefficient of the glass substrate. 
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Ishikawa is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to add the use of a mount base member with pitch 
p=P/(1+a) having a linear thermal expansion coefficient that is larger than a linear 
thermal expansion coefficient of the glass substrate by an amount related to a to ensure 
the method directly connects the first terminal bank and the second terminal bank, both 
of which become substantially equal to each other in pitch which would have 
advantages including improved yield, improved ruggedness, improved ohmic contact, 
finer pitch terminal banks, etc. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the method of Takahashi 
with the use of a mount base member with pitch p=P/(1 +a) having a linear thermal 
expansion coefficient that is larger than a linear thermal expansion coefficient of the 
glass substrate by an amount related to a to ensure the method directly connects the 
first terminal bank and the second terminal bank, both of which become substantially 
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equal to each other in pitch, thereby making obvious the claimed method comprising: a 
first step of aligning the substrate with the mount base member so that a plurality of first 
alignment marks, which are formed on the surface of the substrate and arranged to be 
opposed to each other with a first terminal bank interposed therebetween, is aligned 
with a plurality of second alignment marks, which are formed on the surface of the 
mount base member and arranged to be opposed to each other with a second terminal 
bank interposed therebetween, the first terminal bank being formed on the surface of 
the substrate, the second terminal bank being formed on the surface of the mount base 
member at a pitch which is smaller than a pitch of the first terminal bank, the plurality of 
second alignment marks being arranged at a spacing approximately equal to a spacing 
of the plurality of first alignment marks; and 

a second step of connecting the first terminal bank to the second terminal bank with 
thermal compression bonding, the mount base member having a linear thermal 
expansion coefficient that is larger than a linear thermal expansion coefficient of the 
substrate; 

wherein the connection step directly connects the first terminal bank and the second 
terminal bank, both of which become substantially equal to each other in pitch when the 
substrate and the mount base member are deformed during the thermal compression 
bonding of the substrate and the mount base member, and wherein during the 
connection step, the plurality of second alignment marks become spaced mutually more 
apart than the spacing of the first alignment marks due to thermal expansion. 
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Ueda teaches (2) one of the first and second alignment marks has an open shape 
[ALMD in Figure 1 6A] and the other of the first and second alignment marks has a 
closed shape [ALC in Figure 20] that corresponds to the open shape [col. 14, lines 29- 
33] for an art recognized equivalent means for the same purpose of facilitating an 
alignment [MPEP 2144.06]. 

Ueda is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to add the use of one of the first and second 
alignment marks having an open shape and the other of the first and second alignment 
marks having a closed shape that corresponds to the open shape for an art recognized 
equivalent means for the same purpose of facilitating an alignment. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the device of Takahashi with 
the use of one of the first and second alignment marks having an open shape and the 
other of the first and second alignment marks having a closed shape that corresponds 
to the open shape of Ueda for an art recognized equivalent means for the same 
purposes of facilitating an alignment. 

As to claim 21, Takahashi discloses the use of polyimide film with a thickness of 
15-75 pm (col. 5, lines 11-19) which overlaps the claimed range. Takahashi discloses 
the dimensional error due to process heating to be generally between 0.05% and 0.1% 
(col. 2, lines 35-39) which would necessitate a corresponding pitch reduction range that 
compares to the claimed range. The expansion coefficient range would be inherent to 
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the film material, would vary accordingly, and would affect the thermal expansion and in 
turn the selected pitch compensation. 

Takahashi discloses the use of glass (col. 1, lines 51-53) and said polyimide as 
an example material (col. 5, lines 15-19). Substitution of similar materials (with thermal 
expansion coefficients in the claimed range resulting in alignment mark spacing in the 
claimed range) is not considered patentably distinct unless unexpected results are 
obtained. 



3. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi in view of Ishikawa. 

As to claim 23, Takahashi discloses an apparatus (Applicant's electro-optical 
device) made by a method using substrate alignment marks, A1, A2, spaced 
approximately equal to the spacing of driver board (Applicant's mount base member) 
alignment marks B1, and B2, (Figure 6) (Applicant's plurality of second alignment marks 
being arranged at a spacing approximately equal to a spacing of the plurality of first 
alignment marks) to accurately align one set of terminals on said substrate with another 
opposing set of terminals on the driver board flexible film to facilitate thermal 
compression bonding. 

Takahashi discloses the nature of the alignment problem, the dimensional 
change due to process heating, and decreasing the error by finely adjusting a size of a 
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mask used in the electrode pattern formation (col. 1, lines 51-67, and col. 2, lines 1-48, 
especially col. 2, lines 29-39) so the pitches become substantially equal to each other 
during the bonding process (dimensional error reduced to acceptable magnitude which 
results in substantially equal pitch). 

Takahashi does not explicitly disclose the mount base member having a linear 
thermal expansion coefficient that is larger than a linear thermal expansion coefficient of 
the substrate. 

Ishikawa teaches the use of a flexible circuit board (Applicant's mount base 
member) with pitch p=P/(1+a) having a linear thermal expansion coefficient that is larger 
than a linear thermal expansion coefficient of the glass substrate by an amount related 
to a (Abstract, and Col. 4, lines 1 1-41 ) [Applicant's - the second expandable terminal 
bank including a first pitch that is smaller than a first pitch of a first expandable terminal 
bank formed on the substrate] to ensure electrode terminals of the flexible circuit board 
and terminals of the glass substrate are connected to each other in a fully registered 
condition (Applicant's directly connects the first expandable terminal bank and the 
second expandable terminal bank, both of which become substantially equal to each 
other in pitch), and wherein the spacing of the alignment marks on the mount base 
member would necessarily be space more apart due to the linear thermal expansion 
coefficient that is larger than a linear thermal expansion coefficient of the glass 
substrate. Please note that the relationship of the two rates of expansion of Ishikawa 
may be expressed as Applicant's the second expandable terminal bank expands by b 
times and the first expandable terminal bank expands by a times according to the linear 
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thermal expansion coefficients of the mount base member and the substrate such that 
the second expandable terminal bank is directly connectable to the first expandable 
terminal bank formed on the substrate, the second expandable terminal bank has a 
second pitch that is substantially equal to a second pitch of the first terminal bank with 
substitution of terms in simple algebra. 



FIG. 1 




Ishikawa is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to add the use of a mount base member with pitch 
p=P/(1+a) having a linear thermal expansion coefficient that is larger than a linear 
thermal expansion coefficient of the glass substrate by an amount related to a to ensure 
the method directly connects the first terminal bank and the second terminal bank, both 
of which become substantially equal to each other in pitch which would have 
advantages including improved yield, improved ruggedriess, improved ohmic contact, 
finer pitch terminal banks, etc. 
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Therefore, it would have been obvious to one having ordinary skill in the art of 
• liquid crystals at the time the invention was made to modify the device of Takahashi with 
the use of a mount base member with pitch p=P/(1+a) having a linear thermal 
expansion coefficient that is larger than a linear thermal expansion coefficient of the 
glass substrate by an amount related to a to ensure the method directly connects the 
first terminal bank and the second terminal bank, both of which become substantially 
equal to each other in pitch, thereby making obvious the claimed method comprising: a 
first step of aligning the substrate with the mount base member so that a plurality of first 
alignment marks, which are formed on the surface of the substrate and arranged to be 
opposed to each other with a first terminal bank interposed therebetween, is aligned 
with a plurality of second alignment marks, which are formed on the surface of the 
mount base member and arranged to be opposed to each other with a second terminal 
bank interposed therebetween, the first terminal bank being formed on the surface of 
the substrate, the second terminal bank being formed on the surface of the mount base 
member at a pitch which is smaller than a pitch of the first terminal bank, the plurality of 
second alignment marks being arranged at a spacing approximately equal to a spacing 
of the plurality of first alignment marks; and 

a second step of connecting the first terminal bank to the second terminal bank with 
thermal compression bonding, the mount base member having a linear thermal 
expansion coefficient that is larger than a linear thermal expansion coefficient of the 
substrate; 
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wherein the connection step directly connects the first terminal bank and the second 
terminal bank, both of which become substantially equal to each other in pitch when the 
substrate and the mount base member are deformed during the thermal compression 
bonding of the substrate and the mount base member, and wherein during the 
connection step, the plurality of second alignment marks become spaced mutually more 
apart than the spacing of the first alignment marks due to thermal expansion. 



Response to Arguments 

4. Applicant's arguments filed on 23 November 2004 have been fully considered but 
they are not persuasive. 

Applicant's ONLY arguments are as follows: 

1) Prior art does not teach open and closed cross shaped marks. 

2) Ishikawa does not teach use of alignment marks. 

3) Since Ishikawa teaches alignment by electrodes, a combination is improper. 

4) There is no teaching that the expansion of both the mount base member and 
substrate are taken into consideration. 

5) There is no motivation to combine. 

Examiner's responses to Applicant's ONLY arguments are as follows: 

1 ) It is respectfully pointed out that new grounds of rejection are applied above. 
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2) It is respectfully pointed out that Ishikawa was not applied to teach alignment 

marks. 

3) It is respectfully pointed out that a reference my be relied upon for all it would 
have taught one of ordinary skill in the art [MPEP 2144.01], and is not limited to the 
explicit embodiments. Ishikawa was applied to teach the accommodation of two 
different rates of thermal expansion by adjusting pitch in accord with said rates per 
rejections above. 

4) It is respectfully pointed out that Ishikawa teaches the use of a mount base 
member with pitch p=P/(1 +a) having a linear thermal expansion coefficient that is larger 
than a linear thermal expansion coefficient of the glass substrate by an amount related 
to a to ensure the method directly connects the first terminal bank and the second 
terminal bank, both of which become substantially equal to each other in pitch (Abstract, 
and col. 4, lines 1 1-41 ) per rejections above. 

5) It is respectfully pointed out that Ishikawa teaches the use of a mount base 
member with pitch p=P/(1+a) having a linear thermal expansion coefficient that is larger 
than a linear thermal expansion coefficient of the glass substrate by an amount related 
to g to ensure the method directly connects the first terminal bank and the second 
terminal bank, both of which become substantially equal to each other in pitch (Abstract, 
and col. 4, lines 11-41) per rejections above. Examiner considers the motivation to 
address the problem of thermal expansion rates more thoroughly per Ishikawa to be 
robust. It would have been obvious to those of ordinary skill in the art of liquid crystals 
at the time the claimed invention was made to improve the terminal alignment of 
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Takahashi with the more robust approach of Ishikawa for any of a number of reasons, 
including improved yield, improved ruggedness, improved ohmic contact, finer pitch 
terminal banks, etc. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, wilUhe statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy L. Rude whose telephone number is (571) 272- 
2301 . The examiner can normally be reached on Monday through Thursday. 



Application/Control Number: 09/853,083 Page 15 

Art Unit: 2883 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank Font can be reached on (571) 272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Timothy L Rude 
Examiner 
Art Unit 2883 

tlr 




Frank 6. Font 
Supervisory Patent Examiner 
Technology Center 2800 



